B [ %

gAlds 995719 Misd 2 g

el A (nBdd)

'79. 2 Zeozin It J|A3Ent (BAD

'81. 2 ASoistn ofEtd 7|ASET (MAD

'92. 8 RNE7 e 7|ASED (2D

'84. 4 (from~10) Southwest Research Institute(D|) (%%
AHFE)

"81. 3 —#x| FIIAATH MYATH

LA 4

g gl HAdd 9 FAR RHo}
AAA fRL FF 30—40ddld n7dE Ao
dAagd we @AY HfdA FHY A
A gyax god B e Hf PEAo|
THste £ A45AHQ Hi{EAVt dAHL
Aok A AuFAsle BEALY THAdFE
M4 439, Ae 332, A7 57, ek 47
A2AS Aze 2y HaA dgve &3y
& AAAY MYE 1 o E L9 TEAHQ WL
AFg AR

#H A AAZRez FAEA UT o]
EolAWA AZe 24F v Ed dig 47 Z
Zo FAAZ B3 o] AR wEE(NOx
2 wdY §), AAgulFol 93 A7 #7333
2 FAF YR LH G WE o)itsEA
Y& (X Teds) 59 FA7 253 Aot 53
u]=¢] Clean Air Act("’90) ¥ EC9 #74z 5 3]9
CoNBANA A WE7ts & 718 @A
Z8e dZdsto A A5 Boirt 53
1 o] A A5 A9 o] FAH L Yt
SR S £45EEY dquA Mle A5
dEe d¥d 163%Y F7HHE Rd REd
AUz M F7HFOA e FHES B
ol glow E3] ‘90d diM] ‘91T 211%
Z7}48 Bolx 9} AXFYL 4F #4714
(%, %, M) 2 LANEFTH LHS
BA7} en, B3 AFa} Eole 7eHoz
7P M7 Borolx, #7 #Ad 7Hg Ug
Bopo| 7|k dof, AFA AR AUAY A=
Mol 498 gFansl gL .

smsr M8 5¢ 1& (1993 &)



gy HdE GHEZ) NEEF X HY

olgig ZdolA dziule BAYE BFEA
B AFHQ g wetez 71E AR QA
Aokst 2 AFH wut op FrlHez A
71 E e 2 FF3(No emission) & 78]
HFHojo} AT, @r|HozE HAME, £4,
g2 T3 e YAdEY LS AxEsty &
A9 trled %L MAE F A& AT
AA Lol F2F Az dFHL A
EaoMe 44 9489 dAdszA HI
72, E, Fa7tE T A R 283 A7
A A= JEeNE 5% 2 99 Jles
2 BAga, A A 98 g718d 8¢
U9 o Agd ds 7led Buz .

2. g7 £4 R F84

YALE7|Re 71& MF4A A8 E dA}E
ZH §4EA 2 JdyR EAE sEs, 27
A8 stsAe]l geReE, Y 14 Re ¥
gtgo] FANAAA, ¢FAA, F29F T
YEFHoE E 4 gk o yAdsrRL
olu] BFHe gle 7H&dv|ey YA
Hste) FAF w77k AE wEss] fEd A
AZZg e e Jfdo] o]FojA1 YR
e 4437 #A93 Qo 28y H2 AFA
AR wWEstA LHEA HEL AT wA7
B} /e g9 2714 £33 da4dE g7
1 A2 Aoz Azdd

Ade AR wl717k2F9 NOx, CO, HC, PM
T2 lgedd ol AFNTY wEFe
YEoz #Aa=HT JYAT AAHLD AFA B
fU$7 F7tsle] Fgog HW wi7)7tAd)]
g% W71y A AL AFoloA A
Ag71# Aol ¢ JUdn ok &3] HF
A TolFo wWrZtATAl BoE AFH B
Fuise] Ad A F718 AA 284 NOx, HC 59
ZAE 2FHoz ANGLA e Aotk

ERAE A2 1293 g AFUd EA4 9
BAdA o) Zo A= 719BF A (CAFE) A7}
7150} AR AF3} 7leMge] FAH Ut
o]AL B3 AAvE Boolld dR Y AZ,

¥

AL v ARAAY HHo] HEH}
i of7loj Ak AF AAdE A AEe
Fol A AFF FAe Afole FHFEA Bl
AT FANE 2T JAAT, BARY Zeel
gade 43 adst 4383 Uk

I 1. CHHHRT| el e

olgld dAdEIIF Ade AT YA
1S AWEE? B 194 BE upeto] HY

Tt AR BeE skadAE R AAA N

£, dadanFs ol den, ¢EdY

AL GuF =AY B dAZT, BAAAE,

ALNEAR Fol AR, #2979 F¢ d&8T
AR, FrdarlE, £24%71€ T 98HA
HAs ot & ARVt AHHH e ARt 2y
QAQE7IHe] Adse] g 1 FFE
P AFAFY oz UG Iy, &
FReAS Ao HXE GFo] AREA
o2 Aztddh AAtAGAY gL FETMAE
AHgshe BE AQHEY ARTERA A
7lgte] & Ao HAdc £F #AJEL FF

59



5 B

Fhdely golBg=gAN Ae7)Ed &8
gol A% ARt g Rol Jlddct ¢
Z9d A GFAF B4 HFE A4
A7 £22 AFH AWMLY e
A5 0, £ gAAE8EAY ) B2 nFe
DOENNE dAdE 83t Z2IY(AFVP)H
- 27 4248 TRIY(FAAP)E FA3a gl
dEAe ¢ERF =450l d¥Hn ik

F2AAL 2AFHASA(ULEY) 1A S
g Agst A9 FzA AF2dEe F
Wl ol abgtgra Azte] I gl

£ oF 3 4 1 &

J1eAE 2 ARAAA
SHE

CA7lE AR AR
2o} 24 71&

. 2% CNG |Edas) A
N
FHQ Fhx B4 2E A
2 4544 7l

g7 de P BRAE 5
2 A4 A

)
‘2
N
>
2
o

colds g 2 gdd=
03 Jle

713171 € A& BAHEE )
¢ 7e

-AL AT B Ve
‘ABAT FEY #4 2 A
AWR 7l

- &S FNE

- & EF AEE

e
L]
)
o

-dEg FEFN(YEE, o4
z24 ¥n, Q4H) 7lg

- AR A FA A Jl&
-yrkEAd 2 71 AsAA
71&

.94 % §554 44 Jls
-Fh ARINE

&
B
e
P

3. A% ALSH 9 £

M

Xl

—_

ra

3.1 HATIA

—

=2

7L MT=9 T|lEvesE

Hr1ege F9ez EIn e AFA
tdtel AA AgAd HAAZA wFexe
7z w7 FARE Cod drRsE)E
A ¥4 o] FAYoE Yo FAE H
ojue AFe dHFHoz g & oA =
2R 710l Zobd7] AAME AEH tiA @
gAFAE AdsA gow Adde dAFon.
AL A AFE ALz
gtE F FHE ARF AFY HE, 3RS
71540l e AA7k2st AAR o2 s
453 gt dBAMe '90dFH 3d A4
o2 HA7tE AT 483 A AFEHP
AQ7tE A =98 9% 30 HEHL
AR B 204 Be vispdo] AAFeg 707
o4 AHgHI e AL R 27] 4839

Hs 4ol Ee Holt

A

240

; 339
FAAE 45,000 400
] 3 30,000 275
A 4 o 28,000 120
olz=d e 62,000 98
% 3 1,200 ~
o] @ 1,200 2
k-4 F 1,050 25
o B 35 5
7] 25 k1,500 k20
: 715,000 1,520

AQt2dAL GE=HA7IA(CNG), AsHAA
7FA(LNG), E3A4% 147F2(ANG) 5 3% 72
FE ) o He CNGARe] £FHE o|F1

gyl MK 58 12 (1993 &)



gAde JYE7 NEEYF ¥ HY

o, 7k&d CNG ALAFAZAM Y AZ27)EL
AR 71eZAME olu A9 &yd Feolut
AR BAY Mzlol FHe A=A (Mixer
Type)& AHS3IEZEA, &9 ZA&(F 15%) %
W7e @ FAXN(F ‘2d)d A wFde
Azolng FF wy)FAe hEsr] HA3to
AQ7ks Ao de 43 AA 2 FEA
FAps §ud) APHD o, gAde
CNGE9 Agrlee 27] /LA = LNG
Age Wz, Ay JdtEE ATA @A

e Aoz INGS 89 AT 2dFo] 7t
&9 ok 60% B2 CNG AFRT 13 $37
FYA dojAe FAol deu, F3t 16T
dA AsAZHE INGE 2%, 53 2 37
Agshe ol o)A o7 Wi A=
aA 139 3 Yok ANGRFS 4% 59
A g ol §3t AA/tEE AR, sl
AANAE 7He] MM FASH AR 5ol
goi, ¢RI AF a&o F& FXA ML
F7b AP Qe AFody

S # ¥ 71 #

SRR

] 3| - Gas Research Institute
- SwRI(Southwest Research Institute)
* Ford

* General Motor
* CNG Fuel System Co.

RANE BAAZE

-Akas FRAF 2 A 4R
. CNG7H&@ 7% AR

- CNG-TJ A (SPARK #3H)

- CNG-A 8- A (AFV Pick-Up)

- CNG-H A7 (B A)

- CNGAZIS] HAA oA

o] & & |  Danato Milanese Assoreni Stazopme - CNG7Hed A44d3
*CNG Q7] ARAAZA
“Lanzo Landi, Tartarini * CNG Conversion Kits
71 U t}| - British Columbia Univ. - CNG-7HER AEA2(¢AY 4+
- NGRS AxA 3
+ Calgary Univ -7&d R dAdze CNGR4A 54
+ Garretson * CNG FBEAEA
+ IMPCO Carbureton * CNG Conversion Kits
A#= | - Aukland Univ. - CNG Conversion Kits(Mixer)
- CNG-T) 2 A 7 (SPARK #3H)
.| - Aukland gas Co. -CNG A% F3&
i@ = | - Research Institute for Road Vehicle -ING #AZFAT
- CNG-H A R
- Research Dep. N. V - 7k=98 4+
- Nederlandse Gasunie +CNG 978 Zupigr)
9 | - Japan Automobile Research Institute, Inc. - ING AE3e g
*ING #AHEa8 FuiAed
+ Toyota Auto. - CNG-7}&d 252702 (Van)
+ Nissan Motors - CNG-7Hed AHg 702 (Van)
- Tokyo Gas Co. *CNG 39 Az 2 FPAY

.61



%8

L I JiEsE

HAVIAE g Aag2 AMSsto wr|A7
WHE FYsle Z7GAEA, 9% 4742 ¥
AA NN AFZ 7t doy AF L REAA
71&0] FHoste MFAVIEY =Yol ¥ad A4
Holth, &= A 7]1& dFA A= CNG Sam-
ple A8A2HE 7]E /&Y AP FA3|
AR L FFAF(CNG/7I4E# Dual FueDE &
3 vl glon FI7AG T e LPG A9
A A28 & N2 B4 79 Heat Pumpé
AAANEE AP3A = ¢ AFHF)l
He MPId R 7t2JQHEHE AHS-§ CNG Sam-
ple QEA2HE st AFANEE AN A
.,

A7) A U AN BFL
Z7|NFAGA 24 CNGE Zvj) /12e 3= Enge-
lhard® 71 AF dAE 589 FAs1 UL,
CNG A% d3MAE @UAFANN F& 8
e A71EE CNGOl 34 HeEdAd Sl

=3 19 AFo dsanEe A Steel(Cr-
Mo) Al A Zo] 7Hgdd FAZE FALH,
AR 2/39) TA BAxe ¢FnF FRPL7]E
A U AFo] oz HA dUrh

P8 HA7tA dgFAde A4 g b=
22 dgFAA vig F9u 24| oYk w
g dazAde AR F e 984N %
A& FAH A& AF ECUZF B831H, Gas
Injeatorss A AAE = g nl2g Y74
59 71¢3 EA7 HE Hojof & Holt}?

=3 CNGO FAEY g 71& 71&d F
fAzAe F AssHA goEz A S
g4 A% AF Mol 8FHY, CNG |8
B3 19k 200bar) ol Adiol d2E IRE,
Aol £7] Jie] a3t

3.2 LEAZ
7t MZIRe) JlshE s

dge Jdued fugE gEdy, dEd

62

Agey, 2EF SA AzxHe HEAH 4E
o), e HA7 2 He FolA AzHo]
Aoz stAdol AP EF FoA o
Aoln 77t 153 =(HEE AE)E ¢
ZH 2 Ay 92882 Y & doBE 1950
doiRe a7t AREdeY HEE d89
sieta EAQN dAEe A3 4 BEY 44
e W3y EAE AFAA RIA & WA
A%t 19708 Y& o) F H{AAREA
Are Wee Ao g 77t APHAoY
w77k A 7e] B8 S8 A#7} gl Aol
oo AE 2 A¥E vegdN 4
F7t olFojX 1 Sle Aot

dZAFAE U= B 53] 1988 AFA
A d8 399 el DOEANAME HAIE
A8 22 IYAFVP)H Z7F ¢EH8 T2
(FAAP) S %231 9lo, 1990139 F2€ Clean
Air Act Amendmentoll @2t 2] L o}Fe A A
48 AP =9 ZzaYe dNde § 4
FolMe derextEg Jge] ool A7
Z3A dFHo Uk A ARHez 4Fd
729 1F%5Y EAl 5& #AYY E=, GM
5ol Mt FFV(flexible fuel vehicle) %< 3
NEE ANF ok 489 Ffde 19849
SFAAA e Az =UFYE FEdn
EAAAA e AfUA duANLY d8e
2 e dITEFAg0 #F e ¥ H
AEE AN o)F, dAle ZZEES] M&HL
EEl] 253} ZEEHAEE, JARICINE thoFd
Weggdd AFE, 12l NEDOYAMe %¢F
Ho|ZE ZHE ATE HAAde §F LFse
@g o] o A7t FE3 FAEHR o

L IW JlssrE

ZYHE ZolAEA A 2T M100(H &

£ 100%) 3} Wl 2Ek MB5(M &g 85%A A +7H& ™

15%A4) 239 Wge AFS Agsign do
AEA| e 2FE 158 JEO2 FFV 432
N, 47 Badd £22 33 e F AW
Hoz wWug AF AerEe YP4Ed =
g3 A& & £ A}

Bl M 58 13 (1993 #)



A EE FHE7 NEEF ¥ FY

3.3 T

‘ 5

3]
&
&

=U9 Mercedes-BenzA b A £170km ¢
2 2 2an= =
I MEE ey s T8 Zve $84E NLgssqd. ¥ ¢
FarduAle AT 243 dFe Fo 89
%9 3 CO. 2ol fle A7 AR
g oAz FET 9o o]#F £idUAE

| diel AFEHE?

e

AFg AR o] &5 ATE 18204 Rev. W, ‘ -
Cecilol 131 AAHY A7 o) R0l olef 190 oo | BN ATAEHE
do 29 &3 0% %‘a;ﬂﬂ Az B 78 H= | - UCLA * 4-stroke, 50 HterdA
A7 A NP AT A=A, TNOx Ao 9%
A5 ATALe dQozy sayy (T BMW |73 SEDAN
0] uhek §71% AANRAL 24, QA0 A BEFPA AFY] vimn
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WM Tank connections wmwmn Hydrogen supplied to the engine
BB Storage tank refuslled with hydrogen ;’Zﬁfﬁggc% c:llvde,v‘;’r‘::sflow
Water circuit to cool down the heat :%';wmtgr;h; ggg/’;of: 't’nﬁ';fi"é",;
W gonerated when hydrogen is tial pressure regulator and to the

refuelled hydrogen four-fold distributor,
which evenly distributes hydrogen

to the injection nozzles.

SR Water injected into the engine has
to be pumped out of the tank,
fittered and distributed to the water-
injection nozzles by a distributor.

WM The heat required for the release
of hydrogen from the storage tank
is supplied by an exhaust emission
heat exchanger with upstream
recirculation pump.

ventilation of the storage tank area,
driver information, car electronics.
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2.3--Gasoline-engine with external

mixture formation and water injection
Compression 9:1
Power rating(at 5600/min) 75 kW
Torque(at 4000/min) 140 Nml

AA127 | Hydrogen storage with low temper-
ature metal hydrides, fluid-heated

=} % | Maximum speed 170 km/h
Range(in city traffic) 120 km
Curb weight 1860 kg
1 Storage tank
Content of storage tank 41m® iN.

(Gasoline equivalent 14 1

Weight of storage tank 360 kg
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